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SPECIFICATION 
Data Back up Apparatus and Step-Up/Down Power Supply 



Technical Field 

This invention relates to a data backup apparatus for backing up 
data by controlling power fed to a memory, and a step-up/down power 
supply for feeding power to on-vehicle equipments, e.g., a car navigation 
device, and so on. 

Background Art 

In a conventional data backup apparatus, an SRAM, a rewritable 
ROM or the like is installed therein, and data in an on-vehicle equipment 
such as a car navigation device is saved in the SRAM or the like. 

However, in the case of using an SRAM, the limited amount of 
storable information per area makes it difficult to save a large amount of 
data. 

In addition, in the case of using a rewritable ROM, a considerable 
time is required for information rewriting, and due to its inherent 
characteristics, a limit is placed on the number of rewritable times. Thus, 
in general, data saving by use of a ROM has been limited to a program 
code and so on, which requires no rewriting operation, and work 
information has not been saved at all. 

Therefore, it was required to save only niinimum necessary 
information in the SRAM and read other data from an external memory or 
the like at the time of starting the on-vehicle equipment, thereby to 
restructure the data in a main memory. 

Since the conventional data backup apparatus is constructed as 
mentioned above, it requires a large amount of data, such as map 
information on the surroundings, to be read from an external memory or 
the like, at the time of starting the on-vehicle equipment. Thus, there has 
been such an inevitable problem in the conventional art that a considerable 
time is required before the on-vehicle equipment starts its actual operation. 

The installation of a large-capacity SRAM eliminates the necessity 
of reading a large amount of data from an external memory at the time of 
starting the on-vehicle equipment. However, because of the limited 
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amount of storable information per area and the high price of an SRAM, it 
is not practical to install a large-capacity SRAM in an on-vehicle 
equipment. 

The present invention has been made to solve the foregoing 
problems, and it is an object of the invention to provide a data backup 
apparatus capable of saving a large amount of data inside an on-vehicle 
equipment. 

It is another object of the invention to provide a step-up/down 
power supply capable of stably operating an on-vehicle equipment by 
applying a predetennined voltage to the on-vehicle equipment even when 
fluctuation occurs in a voltage applied from a main power supply such as 
an on-vehicle battery. 

m 

CJ Disclosure of the Invention 

p In accordance with the present invention, there is provided a data 

1*5, backup apparatus, comprising: control means for changing a dynamic RAM 

!** to a self-refresh mode when detection means detects an OFF command of a 

J* main power supply, and feeding power from a backup power supply to the 

p dynamic RAM. 

jj Thus, it is possible to save a large amount of data inside an on- 

fjl vehicle equipment. 

According to the data backup apparatus of the invention, power is 
fed from the main power supply to the dynamic RAM during the period 
from the detection of the OFF command of the main power supply to the 
completion of the changing to the self-refresh mode. 

Thus, it is possible to surely save the data of the on-vehicle 
equipment. 

According to the data backup apparatus of the invention, among a 
plurality of memory areas constituting the dynamic RAM, a memory area 
that receives power from the backup power supply is designated, and 
power is fed only to the thus designated memory area. 

Thus, it is possible to reduce power consumption during the 
backing-up operation. 

According to the data backup apparatus of the invention, 
information regarding the memory area to receive power from the backup 
power supply is indicated. 
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Thus, it is possible to verify the normal ending of previous 
processing, and normal backing-up during the stopped period. It is also 
possible to verify an unexpected memory loss or the like caused by a 
reduction in a backup power supply or the like during the backing-up 
operation. 

According to the data backup apparatus of the invention, the 
feeding of power from the main power supply to a predetermined 
equipment is stopped, when the output voltage of the main power supply is 
reduced. 

Thus, it is possible to suppress a reduction in the output voltage of 
the main power supply. 

According to the data backup apparatus of the invention, if an 
r : i SDRAM is used as the dynamic RAM, the control means and the SDRAM 

f.: : are kept separated from each other until the initial setting of the control 

f: means is completed. 

|4 Thus, it is possible to prevent the destruction or the like of data 

j| saved in the SDRAM. 

w ■'' In accordance with the invention, there is provided a step-up/down 

CI power supply, comprising: a step-up DC/DC converter for outputting a 

[t predetermined voltage by stepping up a voltage applied from a main power 

CI supply when the applied voltage drops below a reference voltage. 

Thus, since the predetermined voltage can be applied to an on- 
vehicle equipment even if a cranking operation or the like causes a 
reduction in the voltage applied from the main power supply, it is possible 
to stably operate the on-vehicle equipment. 

According to the step-up/down power supply of the invention, a 
voltage signal is captured from an outputting stage for outputting a 
predetermined voltage, so as to activate a switching element of the step -up 
DC/DC converter. 

Thus, even if the voltage applied from the main power supply drops 
below the operating voltage of the switching device, it is possible to 
continue the operation of the step -up DC/DC converter. 



Brief Description of the Drawings 
Fig. 1 is a schematic diagram showing a data backup apparatus 
apcording to a first embodiment of the present invention. 
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Fig. 2 is a schematic diagram showing a step-up/down power supply 
according to a second embodiment of the invention. 

Fig. 3 is an explanatory view illustrating a power supply detection 
sequence. 

Best Modes for Carrying-out the Invention 
Next, the preferred embodiments of the present invention will be 
described in detail with reference to the accompanying drawings. 



(First Embodiment) 

Fig. 1 is a schematic diagram showing a data backup apparatus 
according to a first embodiment of the invention. In the drawing, a 
<g reference numeral 1 denotes a dynamic RAM (DRAM) for storing the data 

* of an on-vehicle equipment such as a car navigation device, and the DRAM 

'ff includes a plurality of memory areas A to C. 

y* A reference numeral 2 denotes a battery (main power supply) 

fct installed in a vehicle; 3 a step-up/down power supply that receives a 

voltage applied from the battery 2 and outputs a predetermined voltage 

0 even if fluctuation occurs in the applied voltage; and 4 a backup power 

U 

^ supply 

fft A reference numeral 5 denotes a power supply detection unit 

(detection means) for detecting an ON/OFF command or the like of the 
battery 2; 6 a reset circuit for initializing a CPU 7 when the power supply 
detection unit 5 detects the ON command; 7 a CPU for changing the DRAM 
1 to a self-refresh mode when the power supply detection unit 5 detects the 
OFF command; 8 a control unit for switching the power supply source of 
the DRAM 1 from the step-up/down power supply 3 to the backup power 
supply 4 when the DRAM 1 is shifted to the self-refresh mode; and 
numerals 9 to 14 denote selectors. The CPU7, the control unit 8 and the 
selectors 9 to 14 constitute a control means. 

Next, an operation will be described as below. 
When the switch of a vehicle key is in an ACC or ON position, 
power is fed from the battery 2 to the step-up/down power supply 3. From 
the step-up/down power supply 3, power is fed to the CPU 7 and the DRAM 
1. The specific operation of the step-up/down power supply 3 will be 
described later. 
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Accordingly, the CPU7 can perform various data processing 
operations (if it is a CPU for a navigation device, the CPU 7 can execute 
route searching, map displaying and so on), and stores data regarding such 
processing in the DRAM 1. 

Then, when the switch of the vehicle key is changed to an OFF 
position, the power supply detection unit 5 detects a power supply OFF 
command, and notifies the detection to the CPU 7. 

Upon receiving the OFF command from the power supply detection 
unit 5, the CPU 7 sets the DRAM 1 into the self-refresh mode to prevent 
the loss of data stored in the DRAM 1. 

Specifically, since the same data must be written at regular 
intervals to continuously hold the data in the DRAM 1, the DRAM 1 is 
g| changed to the mode of repeating automatic data writing (self-refresh 

6 mode). If the DRAM 1 is an SDRAM, when a CKE terminal is at "H" , 

7 control from an external unit is accepted. On the other hand, when the 
U CKE terminal is at "L", the previous mode is maintained. Thus, the 

DRAM 1 is changed to the self-refresh mode before the CKE terminal is 
changed from "H" to "L". 
G After the shifting of the DRAM 1 to the self-refresh mode, the 

control unit 8 switches the power supply source of the DRAM 1 from the 
ffi step-up/down power supply 3 to the backup power supply 4. 

Thus, since the DRAM 1 receives power fed from the backup power 
supply 4 even if the output voltage of the battery 2 drops, data can be held 
continuously. 

Subsequently, when the switch of the vehicle key is returned to the 
ACC or ON position, the power supply detection unit 5 detects a power 
supply ON command, and notifies the detection to the reset circuit 6. 

Upon receiving the ON command from the power supply detection 
unit 5, the reset circuit 6 initializes the CPU 7, and the CPU 7 releases the 
self-refresh mode. 

The control unit 8 disconnects the CPU 7 and the DRAM from each 
other during the initialization of the CPU 7 to prevent the destruction or 
the like of the data stored in the DRAM 1. After the completion of the 
initialization of the CPU 7, the control unit 8 connects the CPU 7 and the 
DRAM 1 with each other, and switches the power supply source of the 
DRAM 1 from the backup power supply 4 to the step-up/down power supply 
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3. 

As apparent from the foregoing, according to the first embodiment, 
when the power supply detection unit 5 detects the OFF command of the 
battery 2, the DRAM 1 is set to the self-refresh mode, and power is fed 
from the backup power supply 4 to the DRAM 1. Thus, a large amount of 
data can be saved in the DRAM 1 low in price and large in capacity. 
Therefore, for example, if an on-vehicle equipment is a navigation device, 
not only the present position information but surrounding map information 
and additional information can also be backed up, so that the device can be 
set to a usable state almost instantaneously when it is actuated at the next 
time 

P (Second Embodiment) 

Fig. 2 is a schematic diagram showing a step-up/down power supply 
fj according to a second embodiment of the invention. In the drawing, a 

reference 21 denotes a reference wave generation circuit; 22 a step-up 
f=* DC/DC converter for applying a predetermined voltage VI by stepping up a 

voltage V IN applied from the battery 2 when the applied voltage Vjn drops 
£1 below a reference voltage; and 23 a step-down DC/DC converter connected 

|* in series to the step-up DC/DC converter 22, and adapted to apply a 

gfi ■ ■ predetermined voltage V OUT by stepping down a voltage V m applied from 
P the battery 2 when the applied voltage V IN rises above the reference voltage. 

^ Next, an operation will be described. 

In the foregoing first embodiment, when the switch of the vehicle 
key was in the ACC or ON position, the power was fed from the battery 2 
through the step-up/down power supply 3 to the CPU 7 and the DRAM 1. 
The reason for feeding power through the step-up/down power supply is 
described below. 

For starting an engine, cranking is carried out by actuating a self- 
starting motor. However, since the cranking operation causes a reduction 
in the output voltage of the battery 2 (see "+B" in Fig. 3), an operable 
voltage for the CPU 7 or the DRAM 1 cannot be secured. Thus, the data 
stored in the DRAM 1 may be lost, and other problems may occur. 

The step-up/down power supply 3 is provided to secure operable 
voltages for the CPU 7 and the DRAM 1 even if the output voltage of the 
battery 2 is reduced by the cranking operation. 
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As shown in Fig. 2, the step-up/down power supply 3 includes: a 
step-up DC/DC converter 22 for applying a predetermined voltage VI by 
stepping up a voltage V IN applied from the battery 2 when the voltage Y m 
drops below the reference voltage; and a step-down DC/DC converter 23 for 
applying a predetermined voltage V 0 ut by stepping down a voltage V^ 
applied from the battery 2 when the voltage V ffl raises above the reference 
voltage. 

The step -up DC/DC converter 22 is designed to hardly operate in 
the operating voltage region of the step-down DC/DC converter 23; and the 
step-down DC/DC converter 23 to hardly operate in the operating voltage 
region of the step-up DC/DC converter 22. Accordingly, by individually 
operating the converters, conversion efficiency can be increased, 
p In addition, as shown in Fig. 2, the control circuit 22a of the step-up 

f; DC/DC converter 22 captures a voltage signal from an output stage X that 

~fj outputs a predetermined voltage VI, and activates a MOS-FET 22b as a 

y f . switching device. Accordingly, even if the voltage applied from the 

battery 2 drops below the operable voltage of MOS-FET 22b, a proper 
operable voltage can be secured for the MOS-FET 22b. As a result, it is 
S possible to continue a stepping-up operation. 

As a step -up/down power supply for outputting a predetermined 
ff'l voltage irrespective of fluctuation in the applied voltage, there has 

: ' conventionally been available a fly-back type converter using a transformer. 

However, in the case of the flay-back type converter, convertible power is 
decided depending on the capacity of the transformer. In the case of the 
device of a limited area, such as an on-vehicle equipment, the size of the 
transformer was a bottleneck, making it difficult to construct a large- 
capacity step-up/down power supply. In the step-up/down power supply 3 
shown in Fig. 2, since a choke coil is used instead of the transformer, a 
mounting area can be designed to be small with respect to a power supply 
capacity. 

As apparent from the foregoing, according to the second 
embodiment, since the step-up DC/DC converter 22 is provided for applying 
a predetermined voltage VI by stepping up a voltage V m applied from the 
battery 2 when the voltage V IN drops below the reference voltage, a 
predetermined voltage can be applied to the on-vehicle equipment even if a 
cranking operation or the like causes a reduction in the output voltage of 
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the battery 2, making it possible to stably operate the on- vehicle 
equipment. Therefore, since the resetting of the navigation device or the 
like can be prevented at the time of starting the engine, it is also possible 
to apply the step-up/down power supply to a car in an idling stop state. 

(Third Embodiment) 

In the foregoing first embodiment, when the DRAM 1 is shifted to 
the self-refresh mode, the power supply source of the DRAM 1 is switched 
from the step-up/down power supply 3 to the backup power supply 4. 
However, it can also be arranged such that the CPU 7 designates one 
memory area among a plurality of memory areas A to C, which receives 
power from the backup power supply 4 (e.g., in the case where there is data 
stored in the memory area A while no data have been stored in the memory 

0 areas B and C, only the memory area A is set to receive power by 

controlling the selectors 9 and 10), and the control unit 8 provides power 

h* only to the thus designated memory area. 

^ Thus, it is possible to reduce the consumption of power during the 

Co 

g '' period in which a backing-up operation is being performed. 

b 

L| : (Fourth Embodiment) 

fj| The foregoing third embodiment has been explained as to the case 

where a memory area that can receive power from the backup power 
supply 4 is designated, and only the thus designated memory area can be 
provided with power. However, a backup verification mechanism for 
indicating information regarding the memory area designated to receive 
power from the backup power supply 4 may be provided on the memory 
map of the CPU 7. 

Thus, it is possible to verify the normal ending of previous 
processing, the execution of normal backing-up during the stopped period, 
and an unexpected memory loss or the like caused by a reduction or the 
like in the backup power supply 4 during the backing-up operation. 

(Fifth Embodiment) 

The foregoing first embodiment has been explained as to the case in 
which the step-up/down power supply 3 was provided for securing the 
operable voltage of the CPU 7 or the DRAM 1 even if a reduction in the 
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output voltage of the battery 2 is caused due to the cranking operation. 
However, it can be arranged such that when a reduction occurs in the 
output voltage of the battery 2, the feeding of power from the battery 2 to a 
certain equipment is stopped. 

Thus, in a case where the output voltage of the battery 2 drops 
because of the cranking operation or the like, power supply for equipments 
such as a CD-ROM, DVD, and a display LCD, which are other than main 
body function, can be reduced, so that it is possible to suppress a reduction 
in the output voltage of the battery 2. 

Industrial Applicability 

As can be understood from the foregoing, the data backup 

apparatus of the invention is suitable for backing up a large amount of 
0 data by properly feeding power to the large-capacity dynamic RAM 

installed in the on-vehicle equipment. 
U In addition, the step-up/down power supply of the invention is 

j* suitable for stably operating an on-vehicle equipment by applying a 

predetermined voltage to the on-vehicle equipment even when fluctuation 

CI occurs in a voltage applied from the main power supply such as a battery 

U 
|* 

m 
o 
ru 
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WHAT IS CLAIMED IS: 

1. A data backup apparatus, comprising: 
a dynamic RAM for storing data; 

detection means for detecting an OFF command of a main power 
supply; and 

control means for changing said dynamic RAM to a self-refresh 
mode when said detection means detects the OFF command of the main 
power supply, and feeding power from a backup power supply to said 
dynamic RAM. 

2. The data backup apparatus according to claim 1, wherein said 
control means makes the dynamic RAM supplied with power from the 
main power supply during the period from the detection of the OFF 
command of the main power supply to completion of the changing to the 
self-refresh mode. 

3. The data backup apparatus according to claim 1, wherein said 
control means designates one memory area that receives power from the 
backup power supply among a plurality of memory areas constituting said 
dynamic RAM, and feeds power only to the thus designated memory area. 

4. The data backup apparatus according to claim 3, wherein said 
control means indicates information regarding the memory area that 
receives power from the backup power supply. 

5. The data backup apparatus according to claim 1, wherein said 
control means stops feeding of power from the main power supply to a 
predetermined equipment, when an output voltage of the main power 
supply is reduced. 

6. The data backup apparatus according to claim 1, wherein if an 
SDRAM is used as the dynamic RAM, said control means and said SDRAM 
are kept separated from each other until initial setting of said control 
means is completed. 

7. A step-up/down power supply comprising: 
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a step-up DC/DC converter for outputting a predetermined voltage 
by stepping up a voltage applied from a main power supply when the 
applied voltage drops below a reference voltage; and 

a step-down DC/DC converter connected in series with said step-up 
DC/DC converter, and adapted to output a predetermined voltage by 
stepping down the voltage applied from the main power supply when the 
applied voltage rises above the reference voltage. 

8. A step-up/down power supply according to claim 7, 
characterized in that said step-up DC/DC converter captures a voltage 
signal from outputtdng means for outputting a predetermined voltage, and 
drives a switching device. 
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I hereby claim the benefit of Title 35, United States Code, 
§120 of any United States application(s) listed below and, 
insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of 
Title 35, United States Code, §112, I acknowledge the duty 
to disclose any material information as defined in Title 37, 
Code of Federal Regulations, §1. 56(a) which occurred 
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attorneys to prosecute this application and to transact all business in the Patent and Trademark Office connected therewithTand 
request that all correspondence about the application be addressed to SUGHRUE, MION, ZINN, MACPEAK & SEAS, PLLC, 21 00 
Pennsylvania Avenue, N.W., Washington, D.C. 20037-3202. 

wWnmtft ■ ~ ' Send Correspondence to: 

SUGHRUE, MION, ZI NN. MACPEAK & SFAS 
21QQ Pennsylvania Avenue, N.W., W ashin gton. D.C. 20037 

iSa*gi**8j l u ■ 0sW&t7ae¥¥) Direct Telephone Calls to: (name and telephone number) 

(202)293-7060 



Full name of sole or first inventor 

Chikara YQKOYAM& 



Inventor's signature Date / 

ChikcLfa. YOKOYMA Dec. 26/2001 



Hyogo, Japan 



Citizenship 

Japanese 



Post office address 
c/o KDL CO., LTD. , 13-21, 



Kushiro 3-chone,~ Kawanishi-shi, 
Hyogo 666-0024 Japan 



FuU name of second joint inventor, if any 

Ynni FtMABA 



Second inventor's signature 



Yuji TVttflpA_i Dec 26, 2001 



Ibkyo, Japan 



Citizenship 

Japanese 



'oat office address 

c/o MITSUBISHI DENKE KABUSHIKI KMSHA, 



2-3, Marunouchi 2-chome, Chiyoda-ku, 
Tokyo 100-8310 Japan 



( m h x i± * h w * <r> * pi 38 m # e # t x t> rm m tt i* * 



(Supply similar information and signature for third a 
subsequent joint inventors.) 
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